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(54) III NITRIDE COMPOUND SEMICONDUCTOR UGHT-EMITTING ELEMENT 

(57)Abstract 



PROBLEM TO BE SOLVED: To provide a light-emitting 
element of high brightness and durability and to simplify 
the configuration of an electrode. 
SOLUTION: In a flip-chip HI nitride compound 
semiconductor light-emitting element, a multiplex thick- 
film positive electrode 1 20 which connected to a p-type 
semiconductor layer, reflects light toward a sapphire 
substrate side comprises, a first metal layer 1 1 
comprising rhodium(Rh), platinum(Pt), or an alloy of 
them, a second metal layer 1 12 of gold (Au), and a third 
metal layer 1 1 3 of titanium(Ti) or chromium(Cr). Thus, a 
positive electrode of high reflectivity is provided. The 
multiplex thick-film positive electrode 120 does not 
corrode with infiltration of water content, etc., for 
superior durability. Thus, a region a which covers a 
protective layer 130 is less, the configuration of 
electrode is simplified, providing a light-emitting element 
which requires no wire bonding. 




LEGAL STATUS 

[Date of request for examination] 16.01.2002 

[Date of sending the examiner's decision of 

rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 
[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision 
of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 
[Date of extinction of right] 

h++rv//«„.„„i ;„rll mn «rn in/PA1 /t-«Q, .It /retail /main/wAA Aa?7735n A41 ?1 83400P1 htm 03/04/23 



l)B#@*fffrf (JP) 



#^2000-183400 
(P2000-183400A) 

(43)^H B 6 £30 i (2000. 6. 30) 



(51)Inta r 
H0 1L 33/00 



FI 

HO 1L 33/00 



C : 5F0 4 1 



:■; 4$K?l £ 10-358549f 



¥^10^12^170 (1998. 12. 17) 



(71) ffligA 000241463'^ ^ « ' ^ 

(72) 3BW* ±Wm& ■V<) ^: :: ■ 

§M^#B#i&#BmfcW3%gitffl l 

c^awr mm mm. 



■■■■■■««fc*< 



(74)f^SA 100087723 



<54) mwvzm . 1 1 1 mmtom&m*mfcmm? 
mami ■•■ -.• "'V ~ 

r ^rmm^Mm-^ zwrniEmm 1,20 

2. ^^>(Ti)X«^C7A(er)*>i5>^S|^3^Jg^l 1 

tit . r^iiijESi 1 2 0 ti, *%m<7)mx&h 




'.(2) 0 0 0-183400 (P2 00 0-1 8)^18 



imnswmih'^r- r& v:- 

st & 1 1 1 mmwamt^m^mwmm^ . 
[ it m 2 ] Biris^ i &mmnmm&o. o\-5u vrc$> 

[ it mm 3 3 Hifieifi i &mm <®*m& (mmm* m 

t n*3!4 3 Htiie^ 2&MJI<9I1SE#0. l-5^mTS> 
ni, (Cr) 6 m 3 AJSrtl--&»lifeU 1 & b f 

[ it #33 6 3 mi ess 3 &mmvmBtf5-~iooo at-& 

[00 0 1] 

[0 0 02] — ' 

imk<vmn mstz. ?v v7^v7m<omm?9 

10 io8fi®a^^-r. l o f ttfr? r ^r2S«L 10 2 

teMN^y^rJi. 10 3{inSOGaN®, r0 4i±IBfc 
/I, 1,0 5lipSc7)AlGaN«. i 0 6{ap^GaN«s. 1 
9 1 telE^S. 1 3 Ote&pJI^ ;14 0 tenWfcX+$> 

h. trz. pan 0 6\tmkpttx^hmmcoi£Mm 

1 9 l'lis $&mz.&. -v ^-;W'(Ni)Xiin/N*^h (Co) 
cfc 9 B£I»J1^3000A^J*® J V^i> . 

[ o o o 3 3 ^fto&jtoimffifc^y h-m® 
ziEimt-t&mm=? 9 2 b<^M£^6i;:^i\ 

III^b^^^^flmJtlill5f^3i&^-?9 1 
0 k RHKT* •£> s i§7ft±^&JI?IJ£ltSi 19 2,^7 
h'f®l 9 3 ^iEmfiii: I/O**". H60^^ ; ?9 2 

o \*&mmm.m 1 9 2 tfm&x'b h fc* . 7 >j ■» r 

gWfcJ: •? . ^Jg^Hfii 1 9 2 £3§ii LfcftS:)9ri!<D 



/ :4 p; 0 0,43 v : " .. • ; --v^ J , / ,..... i , 

mmmm^x 3 k-r£p5H3 m5<D?v «/7^-vt 

ZtvtzmV? r A ^WSL 1 0 1 coWlz-ttlzfrM^t 

ztzMz^ mm? v v7^v7°m<7)iEvmi 2 owm 

z\<7)W-Wk<7)!EmMkl 2 0fc--y^;k(Ni)^rm;WMCo) 
% b'CD&mt>m^ * t>tlX V Vztztb > **35ff38On«-550n« 

mm. *s si) ^TOM£<oRi#*&H^-c«!fl:< . ^ 

El6co^S^F9 2 0(i. ^JRI9mSl9 2(^ 
[0005] 

mmfr^TmA&toBmmmzmm^zzuzj:*). 

[0006] 

Mzit. vT<7)^m s imx'$>&. m-h. mi&m 
it. m^izu\imimmtikwmm^&&mtf 
mmztite7 y -y 7+ ^ -rmemym^x-fo ot, pi 

[ooo7] afc. wi2<ttm±. mi<h$mz&^ 
x. w,AKm<nm^M^sxmX'^t^t ^mt 
•r-s. m 1 ^»ic7)jBUi(iM*ii ; -<: «o.vo2^2^fc- 

[ 0 0 0 8 ] m3 <D^mZ. -hlBCOi d ^ 1 ^ 

[00093 ^5^S<i, ±ie^«td^ ffS2 

»3^JW^BUf jfi^-1000A-C**"b S-teH^ 
I) . $3&MaM&ia& L< (ilO~500AT'* 0 . 
X *)Mt t < &15~100A-C£> 2» . KLh^gfci 0 . 

[00 103 

[#^B*Jj:lf«BB^«&«3 n^A(Rh)^.txe^(Pt) 
»±. a^380nm-550nm (#^. «) WW 



!(3) 00 0-1834 0 0 (P2 0 0 0-1 8)^8 



-f * v ^ ( 0. 6< R <1 . 0 ) 

COO l 1] JJB<^«Xtt^tt, ttOTBfctf 
v>icD®ite* .0 ' pI^#I 

[oo i 21 zcomi&mmcQiimii. p.oi« ; «jsLh. s 
c o oi3 i&te v &m#m&m2&mmzm?z 

Sfc?7.$£fc#*C**J A<Au)tto5^rA<Hh)X 
#*-C# h . £^*2£M^KWfck 0. : ljumJ4Ji5^inJil 

[0014 ] ^^y(Ti)X(±^nA(Cr)*?<5>«S 
-S*3-£M*R»*S £ i: J: 0 . 

--ft^lUB<5iH t )..?«>WJ-f 5 K*»fejft&«S«Mi*K 
Will? . «B»JBi^>IE«flfi3&*^» cOl^Jit^P 

iO»3fI«AIMi<0«»tt. 5AJ.XL. 1 

oooa«t#j^. ^KWfcsAjrFfc-r*^. w 
loooAKJuwrr-s. k^^^^^ww^-n^waHBWf i: 

[0015] filhoi d*«fltfc:J: OJBjKSfufc^SJi: 
[00 16] 



i o o 1 7i (mi pife®) i 1 £ s 7 u 

»y 7-f-,%7-i^¥^^M^.l;: ,q fl 0 ,9^»l0fffi0S- 

(AiN)fr&j£&HSJ£g0pA<*>;<-/ 7 r mi 0,2*1(1^, 

l> Tie'?: n € 1 0 3&&J&ZftXy'> 
: h. m 10 3<7)Jit3GaNfcGa 0 , 8 In 0 . 2 N*»4>*& 

(M QW )* cD^ll 1 0 4 *L 
TV>5. ^7^11 0 4OjbWi,^^^^A(Mg) 
CDAl „ : 1 5 Ga 0 ^ 85 N*^k^ A <?5 pM.I .0 5 ^ 
^$ttXMl».i$. pjgf 1 0 5 <F> '£\,Z.\p?-f* 

1 0 6*^^nTV^ o . " 

[0 0 18] ^^. pHI 0 6.0±(Z{i^JB^*tC«J: 
2 0-&K n+Mt 0 3i(:litlil 

4 o*9gjs-4^-cv\s . &wm$%m 1 2.0 « N P si 
1 0 6^^^>mi ^mfl;i. i 1. mi^si 1 1 

^±gP42«$^H2^«l 1 2yiJg(?li2#iMi 
1 1 2&±mz&f&Zil£B3%mi%l 1 3<Q3JBim 

-T S Kff^O. 3// mcoo A (Rh) (Pt> J; 0 ^ S 

^smtc**.. --:*>t. m2^mw,i.i iiiv mm. 2 

1 1 3li r J^i^30A^f-^>.(Ti)J;9^^^T'$> 

lo 0 2 0 ], 2J11i5t£Omm@l 4 Oti. JlJ^iH>175A 
y A (V) M 1 4 : 1 k * ^S^l - 8/i m<7> $ - 
^A(Al)*14 2-t*«4^SiKnt.«l 0 3iO- 

[0021] ^xoizm^ti^mm^JEVM 1 2 

0 14 0 fc^^lt«Si0 2 M«J: 9J£.*ftSlK 1 3 

SjlTjlffitfc...fBte«l.Q4^)|BSB. Pfll0 5<0 
MM. S^piil O 6 ^fflUMS-tf _b®<7>— SP. mi& 
WM 111. m2^MMl 1 2<0ffliS.r*3£Wll 1 
3co±®co-g5^S->TVM,. Si%Ki.OA&£aKi 
3 0O»3&iMil 1 3.fc«.d»»oaESIi0.5ju«-C* 

[0022] iJa^Jrofc. £ftJKIKiE«l 20Srn 
i/*t>A(Rh)X{iS^(Pt)i: OJft&ff 1AM. ^(Au)i 
9^?»m2^Jl®. f-^y(Ti)J:0Jft**3AMfcJ: 
9*lfitfc. ^3K^^1 0 0O^3K«$:S3St. » 



!(4) 00 0-183400 (P2 0 0 0-18)1318 



[ o o 2 3 ] mz . feSf i o o cn$ti&(&<rm%g. 
\vtm%\^ mkoywm=F9 1 o timttz. 

03^-T. ^*S^J:^%5fc^9 1 0 

sjco^S^ 1 0 0 {ilwteftfmii^^BK^WB 
10 O0B#^fcffl^^^90%^^3\ig^® 

**9 1 0 tettlft't. ^ t < WA44cotS]_b LftSBfc^ 

■bt&tbh^ti. ' ; - i > 1 
[ 00 243 (JEJHfllj itf>± 3#f£j&*>7 -U *"7"f-y 

t«»?i o o«v ti^mix&t n^m&ftz& 

M-fZ ZbiPCZ & . 04 tc\ "*##£ : ^*&3l£*? 
f ■ 10 0 fcJM*mjfcffl0iT**'*s WiM^i 0 0 Wffi 

0£*#. 04«O^*- : f2 0 0(±. '0 l'^ffcfefg?- 1 
• 0 0ktaSf|§H- <#j#j£T&D. H— ^flF^^fiSfitbfc. 

mMFf- 2 o o ii j jLamoiomt * mms; 40% 

[ 0 0 2 5] ifB^MflK'fi:. ^MMlEtt'l 2 0 

<r>mfi±. m.5u.mX'&~>iztfv ^mmmsMmi 2 0 

*^IEmSil2Oc7)MJi:Ai0.11xxB*iWk, 

£ fc**TS"fl:< # 0 , ^yTSW-^ 
^^Wk^3SIlt^^#^^< *S': -#.10 

[ 0 0 2 6 3 ±m<mmmx'\i. mi&mmom 
m±. 03uu?to^*z#-J miimmriMVSit* 0.01- 

Hi L<m.Q2~~2tJimX'&*) ; «fc 9M£ L<te0.05~l 

MBfcfc* . « 1 1 1 1 a: mtzi t tenscm 

[ 0 0 2 7 3 ilB^IJfetffeii. jB2&»itf>» 

Bte. i.2v*?h-?tz#* m2&mm(ommte. 0.1-5 
/z«r^tr-etf«ft*^w»t*. m2&mmi 1 2^ 

IRJV tiHi L < lio. 2~3/z nT* 0. J: 9 M£ L < liO. 5 

~2MmT'fcl». S&2&JSJ11 1 2li. IKiSr«t*lA 

mm 1 1 i«tf£*>R»*tti.i*, ^tWA*-;^ 
O^SWk«o^© ; Sr^* s #^tL^<^S. -In. m 

mm\\2h %mm 1 4 oflRWHi^** 



[ 0 0 2 8 3 ttz. ±^(m&$x'i£^m 3&mm<r>i& 
mi- wkx'h^tzff. m^wMcommt. 5-1000 

mm* t < mo^mxx'h 0 ; i osurt <m5-i 

00AT-&*;. ^3^Miti^ ! 3W j#3i#S kfeM^k 

£L<%w 5 ■ - 

[ 0 0 2 9 3 ttz. Mwmtmx'ii. m3&mmt l 

T (Ti ) ^M'Oc'K S3'^«k i;Tii^oA 
■(Cr)'^ttfflLTfcJ:V^ ' 

[ 0 0 3 0 3 ±ia^«^jti^{fs^fg-?^ 
zwrnmiz x 1 x&kmwi. mm $> h \ vztegqmm 

&M%X^&ZbliWo£X'#&\<\ ■ ' 

C003 1 3 .mcr>mmx>\£. wtm=?t 0 0 

comm l'0 4{iM Q WaBa^UT^ S QW^it^ 

JtJ' 3it. 27C^c7)Al I Ga y In 1 - i : y N i {0^xgl, O^yg 
1, O^x+ygl ) kL-Tk&V"*. 'ifci pM^MftkUT 
?y*^(Mg)«Ofl!!; ^^!J ^'(Be)';'ilS(Zn) 
2^75fg^fflV v§ d k h« 1 ' 

[!®<7)fS#^^3 •''■ ;<v -'- : 
[013 ^BJCi^ 7 y y 7*f-Vi7^i^«t«t|ft3fc* 

^ l- o ! a^«e««Bfia»^ h 5 "-■ • 
[02] 7 ; y 7/fv»^ii^i'o 9 

10«fIS:5Ktii; ' ' ' - : 

. tea 3 ] 7 y * 77Ico«1)^tF r 0 0 . 9 
1 o«|(«M^i@l ^ ! 
tH4'3^BJfc«J:-S»7 »J y7*^V7^W¥^«s5^ 

^2 0 0 CDTOS. 

[05 3 7 'J yT^y 7SW)2|^«3te*^"9-r6tf5« 

[06 3 ajftttafww^^srf si^s^9 2 o*m& 

10 3-GaN*^^h + Ji 

io4-%^« 

1 0 5-AlGaNj&^BgSpS^ 
1 0 6-GaN»»felSSpM 
Hl-*lAflMI 
\\2-%2±WM 
113-*3AK1 

13 0-ffWI 



!(5) 000-183400 (P2 0 0 0-1 8)f3J8 




!(6) 000-183400 (P2000-18)^8 



[05] 1 




F^-A(##) 5F041 AA04 CA02 CA04 CA05 CA13 
CA34 CMO CA57 CA83 CA85 
CA92 CB15 DA09 



